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 Periappendicitis to be considered post-operatively if the patient develops new clinical signs.
 The most common diagnosis was salpingitis while 3 cases remained undiagnosed.
 This study gives a recommendation for vigilance of periappendicitis in patients with non-resolving symptoms.a r t i c l e i n f o
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Introduction: Periappendicitis is deﬁned as appendiceal serosal inﬂammation without mucosal
involvement. It is a rare benign pathology, diagnosis is difﬁcult and carries high morbidity. A detailed
literature and large series are still lacking on periappendicitis. Aim of this study is to present our clinical
experience with periappendicitis. Methods: 36 of retrospectively reviewed 1232 acute appendicitis
patients were found to have periappendicitis on histopathological examination. Histopathological
ﬁnding of appendicitis with periappendicitis in emergency appendectomy, and cases of interval ap-
pendectomy were excluded. Descriptive statistics were used to summarize the data. Results: The most
common diagnosis was salpingitis (12), followed by pelvic inﬂammatory disease (9), typhoid enteritis
(5), peritoneal tuberculosis (3), inﬂammatory bowel disease (3), and amoebiasis (1), while 3 cases
remained undiagnosed. Discussion: Periappendicitis is due to extra-appendicular pathologies resulting
in serosal inﬂammation of the appendix without mucosal involvement. In the absence of any signiﬁcant
history, it is difﬁcult to distinguish periappendicitis from the common entity of acute appendicitis only
on the basis of clinical examination and laboratory parameters. Conclusion: Pre-operatively, it is difﬁcult
to diagnose periappendicitis, but it should be considered if the clinical signs and imaging ﬁndings are
suggestive of any associated pathology in addition to the presence of typical picture of acute appendicitis
and post-operatively if the patient develops any new clinical signs, as this can cause morbidity to a
signiﬁcant level.
© 2014 Surgical Associates Ltd. Published by Elsevier Ltd. All rights reserved.1. Introduction
Periappendicitis is deﬁned as appendiceal serosal inﬂammation
without mucosal involvement. Depending on the stage of the
lesion, there is serosa conﬁned (or possibly with extension into
muscularis propria) lesion consisting of neutrophils and ﬁbrin if the
process is acute or with scarring and chronic inﬂammation if the
process is chronic [1]. The lumen is unaffected. Pre-operative me-
chanical manipulation of the appendix or surgical handling alone
may result in mild diffuse granulocytic inﬁltration of the serosa,Chaudhary).
by Elsevier Ltd. All rights reservedtherefore if one only sees scattered neutrophils on the serosal
surface of the appendix with actively marginating neutrophils, it is
likely that these changes reﬂect surgical handling of the appendix
and not true periappendicitis. Periappendicitis alone is found in
1%e5% of appendices resected for clinically acute appendicitis, the
majority of which are attributable to salpingitis [2].
Periappendicitis can be classiﬁed into two types, juvenile and
secondary. In the juvenile form, the inﬂammation reaches the
submucosa but there is a gradient in the severity of the process. It is
slight in the submucosa and increases as the serosa is approached
and this form is believed to result from previous episodes of
appendicitis with resolution of mucosal inﬂammation. Secondary
periappendicitis complicates concurrent intra-abdominal in-
fections or other inﬂammatory conditions. Causes of.
Table 1
Clinical features, M e male, F e female.
Features Incidence Percent
Age Range 14e38 years, mean e 17 years
Sex M ¼ 8 22.2
F ¼ 28 77.8
Associated pathology Total ¼ 9 25
M ¼ 2, F ¼ 7
Abdominal tuberculosis e 5 13.8
Typhoid fever e 2 5.5
Amoebiasis e 1 2.8
Pneumonitis e 1 2.8
Intra-operative ﬁndings Inﬂamed appendix e 22 61
Caecum thickened and inﬂamed e 3 8.3
Mesenteric lymphadenopathy e 4 11
Tubo-ovarian pathology (pyosalpinx) e3 8.3
Post-operative symptoms Persistence of same symptoms e 25 69.5
Development of fresh symptoms e 17/25
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nisis, diverticulitis and associated intraperitoneal abscess, urologic
diseases, inﬂammation associated with colonic neoplasms, infec-
tious colitis, inﬂammatory bowel disease, bacterial peritonitis,
abdominal aortic aneurysms, pelvic inﬂammatory disease and un-
known causes [3]. Periappendicitis most commonly affects boys
below the age of 12 years and females between the ages of 17 and
21 [3].
The treatment and prognosis of periappendicitis depends on the
inciting extra-appendiceal lesion and serious complications may
develop in a large number of patients with periappendicitis, so
establishing a diagnosis of periappendicitis has a clinical signiﬁ-
cance [4]. The pathologist's ﬁnding of periappendicitis on an ap-
pendectomy specimen in the absence of luminal disease should
alert the surgeon to take measures to identify the source of serosal
injury. Though any abdominal process may result in peri-
appendicitis, in a female patient, the genital tract is the likely
source.
There are a number of case reports with uncommon pre-
sentations and complications of periappendicitis but a detailed
literature and large series are still lacking on periappendicitis. This
is a retrospective study on our experiences with periappendicitis
diagnosed on histopathological examination after emergency ap-
pendectomy for acute appendicitis in the past 13 years. The aim of
this retrospective study was to analyse epidemiological features,
clinical presentations, complications and therapeutic outcomes of
periappendicitis diagnosed and treated in our hospital.
2. Methods
Histopathology records of 1232 of acute appendicitis patients
who underwent emergency appendectomy in surgical unit 6 in our
institute between January 2001 and December 2013 were reviewed
retrospectively. In 36 patients, histopathological examination was
suggestive of periappendicitis. Histopathological ﬁnding of
appendicitis with periappendicitis in emergency appendectomy,
and cases of interval appendectomy were excluded.
In our institute, all the appendectomies are done by resident
doctors. Surgical unit 6 has devised its own framework for diag-
nosing acute appendicitis requiring emergency appendectomy,
which includes presence of Murphy's triad with anorexia on his-
tory, presence of rebound tenderness in right iliac fossa, total
leukocyte count >11,000/cu mm, and ultrasonographic ﬁndings
aperistaltic tubular structure in right iliac fossa.
Records of these 36 patients were then reviewed in detail to ﬁnd
out the events in post-operative period, cause of periappendicitis
and its treatment. The parameters including age, gender, persis-
tence of symptoms after surgery or development of fresh symp-
toms after surgery, development of any new signs, changes in
complete blood count after surgery, duration of stay, post-operative
morbidity, mortality, diagnostic procedures and medical/surgical
treatment were evaluated.
3. Results
There were 28 female and 8 male patients. Their mean age was
17 (range 14e38) years. Their pre-operative clinical, haematological
and radiological work up was suggestive of acute appendicitis,
though majority (31) of these patients did not present with typical
sequence of appendicitis pain i.e., epigastric, periumbilical and
right iliac fossa pain. Ultrasound (US) is routinely done in our
institute in all patients with clinical diagnosis of acute appendicitis.
US was suggestive of acute appendicitis in all of these patients, in
addition to this, in 2 patients it showed mesenteric lymphade-
nopathy and tubo-ovarian mass in 3 patients. Nine of these 36patients had associated disease. Abdominal tuberculosis was the
commonest (5), followed by recent history of typhoid fever (2) and
amoebiasis (1), and one patient had associated pneumonitis also.
All emergency surgeries including appendectomy are done by open
method at our institute. The mean time to surgery after admission
was 16 h. At the time of induction, all the patients received intra-
venous cefotaxim and metronidazole. Appendix was found to be
inﬂamed, in operative records, in 22 of these 36 patients, while rest
of the 14 patients had no features of inﬂamed or oedematous ap-
pendix or periappendiceal ﬂuid or pus or pus ﬂakes. In these 14
patients, caecum was found to be oedematous in 3 patients, mul-
tiple enlarged mesenteric lymph nodes in 4 and 3 patients were
found to have pyosalpinx. Out of these 14 patients, 10 were female
and 4 were male. Table 1 shows various epidemiological and clin-
ical features.
Post-operatively, there was persistence of symptoms in 25 pa-
tients and new symptoms such as pelvic pain, diffuse abdominal
pain, loose motion, high grade fever and severe vomiting appeared
in 17 out of 25 patients, while in 11 out of 36 patients symptoms
disappeared after surgery and no new symptoms appeared. These
11 patients were discharged after 48 h in satisfactory condition and
they were investigated on out-patient basis after the histopathol-
ogy report showed periappendicitis only.
Post-operatively, complete blood count with ESR, liver and renal
function tests, X-ray chest, ultrasound were done in all the patients
after 48 h of surgery and in 19 patients deﬁnite diagnosis was made
with these investigations while contrast-enhanced computed to-
mography was done in 17 patients. Pre-operatively CECT was not
done in any of the patient. With CECT ﬁnal diagnosis was made in
another 14 patients and in 3 patients no deﬁnite diagnosis was
made. These 3 patients and 4 more patients in whom CECT was
suggestive of colonic pathology, colonoscopy was done. Gynaeco-
logical opinion was sought in patients in whom tubo-ovarian pa-
thology was found intra-operatively and in patients who complaint
of pelvic pain after surgery. Table 2 shows deranged haematological
and biochemical parameters after 48 h of surgery.
The most common diagnosis was salpingitis (12), followed by
pelvic inﬂammatory disease (9), typhoid enteritis (5), peritoneal
tuberculosis (3), inﬂammatory bowel disease (3), and amoebiasis
(1) (Table 3). Two patients underwent operative procedures which
were done laparoscopically during same admission. One patient
who was diagnosed as typhoid enteritis developed faecal ﬁstula
who then underwent surgery and a temporary loop ileostomy was
made. Two patients with tuberculosis had a prolonged period of
ileus (Table 4). Out of 5 patients who had a history of abdominal
tuberculosis in the past, 3 patients were again put on standard
Table 2
Various investigations, CBC-complete blood count, LFT-liver function test, CECT-
contrast-enhanced computed tomography, TLC-total leukocyte count, POD-post-
operative day.
Investigations done
post-operatively
No. of
patients
Showing deranged
parameters/ﬁndings
CBC (on POD 2) 36 (TLC > 11,000/cu mm)
Yes-21
No-15
LFT 36 (S. bilirubin > 2 mg/dl)
Yes-4
No-32
X-ray chest 36 Yes-7
No-29
X-ray abdomen 15 Yes-2
No-13
Ultrasound 36 Yes-9
No-27
CECT 17 Yes-14
No-3
Colonoscopy 7 Yes-3
No-4
Other investigations
Widal test 5 Yes-2, No-3
Blood culture 5 Yes-3, No-2
Ascitic tap 1 Yes-1, No-0
Laparoscopy 3 Yes-3, No-0
Table 4
Morbidity following surgery, IM-intramuscular, IV-intravenous.
Morbidity No. of patients Percent
Ileus 2 5.6
Prolonged hospitalization 12 33.4
Faecal ﬁstula 1 2.8
Resurgery 3 8.3
Wound dehiscence 2 5.6
Persistent severe pain requiring IM/IV analgesia 5 13.8
P. Chaudhary et al. / International Journal of Surgery 12 (2014) 1010e10131012anti-tuberculous treatment while 2 patients recovered well and
did not receive anti-tuberculous treatment again. In these 2 cases,
the cause of periappendicitis remained unclear. There was no
mortality.4. Discussion
Periappendicitis is due to extra-appendicular pathologies
resulting in serosal inﬂammation of the appendix without mucosal
involvement. In the absence of any signiﬁcant history, it is difﬁcult
to distinguish periappendicitis from the common entity of acute
appendicitis only on the basis of clinical examination and labora-
tory parameters. Periappendicitis is not considered as a separate
entity by many authors [5,6]. O'Neil et al. [5] concluded that the
incidence of periappendicitis is 5.4% and it does not represent a
process that requires special management. Sandermann et al. [6] in
his study concluded that pre-operative digital manipulation of the
appendix before removal produces microscopic changes similar to
periappendicitis. While some authors [3,7] regard it as an entity
which need proper clinical assessment and detailed investigations
to ﬁnd out the primary pathology. Fink et al. [3] in his study
concluded that identiﬁcation of periappendicitis in the patient
presumed to have acute appendicitis is of clinical signiﬁcance and
merits further clinical investigation. Bloch et al. [7] concluded that
it is important to be aware of the existence of periappendicitis as it
often produces signs of intraperitoneal inﬂammation.
In this study, periappendicitis was found in 2.9% of patients.
Pre-operative clinical assessment and haematologic examination
was suggestive of acute appendicitis. Though pre-operativeTable 3
Final diagnosis in periappendicitis patients.
Final diagnosis No. of patients Percent
Salpingitis 12 33.4
Pelvic inﬂammatory disease 9 25
Typhoid enteritis 5 13.8
Peritoneal tuberculosis 3 8.3
Inﬂammatory bowel disease 3 8.3
Amoebiasis 1 2.8
Deﬁnite diagnosis could not be reached 3 8.3imaging study i.e., US showed tubo-ovarian pathology, mesen-
teric lymph node in some of the patients who were ultimately
found to have periappendicitis on ﬁnal histopathological ex-
amination, but pre-operatively no consideration was given to
periappendicitis. This might be because of the fact that all the
emergency appendectomies are done by resident surgeons in
our institute and almost none of these patients are shown or
discussed with a specialist surgeon and secondly, peri-
appendicitis is a very rare entity. So, it is important to give due
consideration to pre-operative clinical signs, haematological and
imaging studies. After appendectomy when patient complains of
persistent symptoms or new symptoms or if examination re-
veals some new signs, the ﬁrst diagnosis which a surgeon makes
is that of leak from the appendicular stump or some other
surgical complication. Periappendicitis is almost never kept in
differential diagnosis, not even at the bottom. So there is a need
to develop or ﬁnd out clinical signs which can demonstrate or
point towards periappendicitis. Mukherjee et al. [8] in his study
emphasized on clinical parameters that may help in dis-
tinguishing periappendicitis from acute appendicitis and he
found statistically signiﬁcant difference between the 2 groups in
regard to pain location, pain duration and the presence of
peritoneal signs.
US should always be done as a part of pre-operative evaluation
to avoid unnecessary appendectomies. In case of any doubt, lapa-
roscopy is considered as gold standard to detect common causes of
periappendicitis. Diagnostic laparoscopy was done in 3 patients of
tubo-ovarian pathology which was helpful in diagnosing salpin-
gitis. Pranesh et al. [9] recommended the use of diagnostic mo-
dalities such as ultrasound scanning and laparoscopy in fertile
women presenting with acute lower abdominal pain to decrease
the rate of unnecessary appendectomies.
There are a number of case reports with uncommon pre-
sentations and complications of periappendicitis but a detailed
literature and large series are still lacking on periappendicitis. In
this study, the most common causes of periappendicitis were
tubo-ovarian pathologies, chlamydial salpingitis being the com-
monest. There is an overlapping of clinical and radiological fea-
tures of salpingitis and pelvic inﬂammatory disease, and many a
times it becomes extremely difﬁcult to differentiate between the
two entities. Mardh et al. [2] in a study on 112 patients found
that 7 out of these 112 patients with chlamydial salpingitis
developed periappendicitis. Enteric fever and tuberculosis are
very common in our country and their most common presenta-
tion is perforation of ileum and acute intestinal obstruction
respectively, and very rarely they present as periappendicitis. 5
patients with periappendicitis were found to have typhoid en-
teritis. Typhoid enteritis is a common presentation of enteric
fever in our country, but there are no reports of enteric fever
presenting as periappendicitis. Post-operatively, blood culture
was positive in 3 patients and WIDAL test was positive in 2 pa-
tients and these patients recovered well with intravenous cef-
triaxone. One patient developed faecal ﬁstula and on exploration
was found to have single perforation, approximately 40 cm
proximal to ileocaecal junction. Perforated site was brought out
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dehiscence which was managed conservatively and allowed to
heal with secondary intention. Similarly, abdominal tuberculosis
is very common disease but rarely presents as periappendicitis.
Out of 5 patients who had a history of abdominal tuberculosis in
the past, 3 patients were again put on standard anti-tuberculous
treatment while 2 patients recovered well and did not receive
anti-tuberculous treatment again. In these 2 cases, the cause of
periappendicitis remained unclear.
Ulcerative colitis was found to be the cause of periappendicitis
in 3 cases. These patients complained of diarrhoea after surgery, so,
a diagnosis of amoebiasis and pelvic abscess was considered, but
colonoscopic ﬁndings were suggestive of ulcerative colitis. One
patient was found to have amoebiasis and also developed amoebic
liver abscess which resolved with intravenous metronidazole and
no surgical intervention was done in this patient.
Neurogenic appendicopathy is one entity wherein patients
present with all symptoms and laboratory characteristics of
appendicitis even without inﬂammation of the mucosa and
muscle layers of the appendix [10,11]. Guller et al. in his study
established that neurogenic appendicopathy is a frequent pa-
thology and it is imperative to remove and analyse a macro-
scopically normal appendix in a patient presenting with
symptoms of acute appendicitis if no other intra-abdominal pa-
thology can be found [12]. Neurogenic appendicopathy should not
be confused with periappendicitis as management is different in
both the pathologies.
Periappendicitis should be considered pre-operatively if
clinical signs and imaging ﬁndings are suggestive of any associ-
ated pathology in addition to the presence of typical features of
acute appendicitis and post-operatively, if the patient develops
any new clinical signs, as this can cause morbidity to a signiﬁcant
level. Intra-operatively, periappendicitis should always be
considered if appendix is found to be normal and such patients
need proper clinical evaluation and should be investigated with
haematological, biochemical and imaging studies. Most of the
aetiology of periappendicitis is based on infectious causes in our
study, it is very likely that the epidemiology is going to vary
mimicking the most common infections to that speciﬁc area of
the world.
5. Conclusion
To conclude, based on the results, this study gives a recom-
mendation for vigilance of periappendicitis in patients with non-
resolving or new post-operative symptoms.Ethical approval
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